SPECIFIC HEATS OF PERFECT G-ASES.                       H9
Therefore u and also y0 are functions of T only. That is: The specific heat at constant volume and the internal energy are functions of the temperature alone.
Again from (32)
(156)              r,-y.'-
That is the difference of the specific heats is for the same perfect gas a constant. For different gases the differences of the specific heats are inversely proportional to the molecular weights.
If; moreover the gas satisfies Clausius' Law (this has not so far been assumed), the tivo specific heats are both constant, and moreover the intrinsic energy of unit mass of the gas is given by
(157)                                     w~y,T + tt0.
We should naturally take the constant UQ to be zero, i. e. assume that at the zero of absolute -temperature the energy would vanish. It must not however be forgotten that a gas might possess forms of energy other than those considered in Thermodynamics, which did not vanish at the absolute zero, of temperature. So long as we are dealing with a purely hypothetical substance we may assume any such property we like, but this is not justifiable if a perfect gas is intended as an approximation to an actual gas.
The equation of the adidbatics referred to p, v as coordinates is most easily obtained from the property that the ratio of the elasticities is equal to the ratio of the specific heats, i. e.
By integration we obtain Poisson's equation (158)                                    pv* = constant.
The same property enables the specific heat ratio % to be found for any gas (not necessarily a perfect gas). This can be done in many ways, one of the simplest in principle being by determining the velocity of sound waves (a) in the gas, which, by the theory of
sound, is given by a2 = — v^ \~] -   If the value of ( i- )   is found by to         J                \dv/s                            \dv/T
experiments on the compression of the gas (Boyle's Law not being necessarily assumed) % is at once obtained. For most ordinary gases such as air or hydrogen % = 1-40 approximately, a result partly justified by the Kinetic Theory.
122. Thermodynamic Potentials. To find the entropy, energy and thermodynamic potentials per unit mass of a perfect gas satisfying Clausius' Law we have    <,_
